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ABSTRACT 


The world could not have anticipated the current 
pandemic caused by the SARS-CoV-2 virus. That may be 
why it is striking the global community in an unpreceden- 
ted way. In fact, it is not possible to predict the behavior of 
man-made systems, let alone extremely complex systems, 
whose components -subsystems- are strongly interrelated 
and of which we know only a part. However, this essay pos- 
tulates that this type of catastrophic event can be studied 
by analyzing the implicit difficulties of complex systems. 

In this sense, we will here deal with the viability of 
an analytical approach to the pandemic associated to the 
COVID-19 disease, based on the articulation ofthe normal 
or systemic accident theory developed by Charles Perrow 
and the systemic model for accident research developed by 
Argentinas Transport Safety Board. 

With the aim of exploring some latent, structural and 
triggering factors, this preliminary study identifies cer- 
tain components or subsystems which coincided without 
precedent to cause this pandemic, taken as an exemplary 
systemic or normal accident: the food industry, the biotech 
industry, the health systems, the alarm and security systems, 
the aviation industry, changes in the global ecosystem and 
the uneven distribution of resources. 
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The value of reflecting while the systemic accident itself 
is happening lies in the possibility of submerging ourselves 
totally in our subject. Therefore, establishing the validity of 
this approach is our first step in delving deeper into the cu- 
rrent pandemic, through interdisciplinary research -broad, 
exhaustive and focused on managing the risks involved in 
the origination and development of this type of pandemics-, 
whose results will be key pieces of precise information to 
modify policies and design accurate strategies when facing 
similar future catastrophes or minimizing their possibility 
of happening. Accidents are signs warning us to take action. 


INTRODUCTION 


On March 11, 2020, with over 118,000 infections of 
SARS-CoV-2 and 4,291 dead in 114 countries, Tedros Ad- 
hanom Ghebreyesus, the Director-General of the World 
Health Organization (WHO), called a press conference 
during which he stated; “we have concluded that Covid-19 
can be considered a pandemic.” 

Four months after this statement, many of us are still 
asking ourselves what is going on, what the Sars-CoV-2 pan- 
demic is and what does this state of exception and lockdown 
mean? Undoubtedly, the Sars-CoV-2 pandemic struck like a 
catastrophe, an event far broader in scope than a mere issue 
related to health or biology.’ 

The irruption of this pandemic, its multiple roots and 
impacts on different spheres of contemporary life has urged 
many academic communities to reflect on this phenomenon 
in a systemic sense. 


1 On February 11 2020, the International Committee on Taxonomy of 
Viruses (ICTV) announced that the name of the new virus would be 
“type 2 coronavirus causing severe acute respiratory syndrome (SARS- 
CoV-2)” Therefore, the virus will be hereby called SARS-CoV-2”and we 
will call the 2019 Coronavirus disease “COVID-19”. 
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In this regard, it seems fitting to associate the current 
pandemic with the concept of “Normal Accident”, as Dr. 
Flavia Costa? recently suggested, pointing out that “if we 
attempt to place the event of this pandemic in a series, I 
suggest including it within that of “normal accidents” ofthis 
new scale inaugurated by the technocene”. Costa borrows 
the notion of “normal” or “systemic accident” from the 
renowned American sociologist Charles Perrow, who was 
committed to researching safety, as he “researched different 
types of industries transversally, in order to describe the 
particular kind of incident that is at once foreseeable and 
unavoidable, and is intrinsic to high-risk technologies”. 

This timely analysis of the pandemic as a normal acci- 
dent drew the attention of accident investigators, specialized 
in risk management and operational safety, who have been 
working for decades both on the investigation of accidents 
and on developing safety recommendations based on the 
theoretical and conceptual model proposed by Charles Pe- 
rrow.* Within the framework of considerations regarding 
safety in the present and the future, we have also been faced 
with the challenge of conducting research on the Sars-CoV-2 
pandemic through transversal intellectual interventions, 


2 Flavia Costa, Phd in Social Science (UBA) CONICET researcher, 
professor and publisher. 

3 Costa, E (2020) La Pandemia como “Accidente Normal”. Coronavirus: 
Un Ensayo del Tecnoceno. Revistaanfibia.com. http://revistaanfibia.com/ 
ensayo/la-pandemia-accidente-normal/ 

4 We will use the term “operational safety” in the sense that the risks 


involved in a particular acitvity can be suitably reduced and controlled. 
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to which end we took up Costas (2020) approach to the 
pandemic as a normal or systemic accident. 

In the course of this exploration, the psychoanalyst 
Miguel Benasayag’s statement, taking up Spinoza's concept 
of the “adequate idea’, was more than inspiring: “An ade- 
quate idea is not an interpretation or translation of what 
is happening. An adequate idea would be the closest thing 
to a diagnosis; it is the way in which we name, imagine or 
model anything, which unleashes the power to act. (....) It 
is important to produce an adequate idea not to fall into 
impotence”.* 

We could say that understanding the Sars-CoV-2 pan- 
demic as a normal accident is an adequate idea. Similarly, 
the notion of technocene may also be regarded as an ade- 
quate idea, as that period of the present that includes this 
normal accident. That is to say: “a time in which, through 
the motion of highly complex and extremely high-risk tech- 
nologies, we leave imprints on the world that not only leave 
today's populations completely exposed, but also expose 
future generations in the coming hundreds of thousands 
of years”. (Costa, 2020). An example of these imprints are 
the many radioactive clouds still sailing across our planet as 


5 Charles Perrow defines “accident” as an event causing involuntary 
damage to people and/or things, thus affecting the way the analyzed 
system works. 

6 AAPPG (2020, May 23) Diálogo: Miguel Benasayag - Jose Edelstein: 
¿Pandemia(s)? Parálisis Mundial ¿Qué (nos) está pasando? As of June 2020 
visit https://www.youtube.com/watch?v=5y6w_avWEtE&feature=youtu. 
be 
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the disastrous results of another “normal accident” that took 
place in Chernobyl in 1986. In order to put the magnitude 
of the footprint and impact of our era in perspective, we can 
compare the Chauvet Cave paintings (some of the oldest 
human traces, some 32,000 years old) to the traces ofthe ac- 
cident at Chernobyl, which will linger on for 260,000 years. 

The idea of “normal accident” coined by Perrow (1984) 
understands accidents as events inherent to complex socio- 
technical systems, which are in turn made up of different 
components or subsystems. Normal accidents stem from the 
very features of systems whose complexity is given not only 
by their being constituted by complex components with in- 
tersecting social and technical elements, but also by the close 
interrelation between such components and subsystems. In 
normal accidents it is impossible to foresee absolutely every 
event that may occur precisely due to that complexity, and 
they are unavoidable while still being predictable. 

Perrow (2009) calls these accidents “normal” because 
his approach “focuses on the properties of systems them- 
selves, rather than on the errors that owners, designers, 
and operators make in running them” (Perrow 1984, 63). 
Therefore, a normal accident is not the result of sabotage, 
a human error or a war, but the “unanticipated interaction 
of multiple failures.” (Perrow 2009, 70) 

In the case ofthe pandemic caused by the Sars-CoV2 vi- 
rus (understood as a normal or systemic accident) following 
interacting subsystems may be mentioned: food safety, the 
health system and industry, the international security and 
communication systems in the event of catastrophes and 
industrial biotechnology. 
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These are the four most frequently cited subsystems in 
the various analyses of the pandemic. However, we should 
add another two highly complex features: biological acce- 
leration and the shifts in the global ecosystem. As far as the 
former is concerned, we can say that the Earth is now popu- 
lated by 7.6 billion people, a figure which has multiplied by 
2.5 in 60 years which, as Costa claims (2020) “could only be 
the result of a very well oiled industry, or in Perrow’s words, 
a hyper complex sociotechnical system working at full capa- 
city [...]. An astounding speed, considering that humanity 
numbered one billion in the early 19th century, and that 
figure had tripled by 1960.” On the other hand, the physicist 
José Edelstein, in the previously mentioned exchange with 
Benasayag, pointed out that “human beings, our livestock 
and pets account for 96% of the mammal biomass”. 

These are important facts when it comes to the context 
of the pandemic. As Edelstein added, “if the virus is an 
RNA chain whose multiplication depends on finding a cell, 
which couples on a random mutation with another cell like 
a lock and key, injecting its genetic material there and then 
reproducing,’ then where would it reproduce most easily? 
Where would it be most likely to mutate? Where there are 
more cells, i.e. it mutates where it has the highest likelihood 
of reproducing, meaning in that 96%. 

With regard to our ecosystem, processes like defores- 
tation, the eradication of 60% of vertebrates that inhabited 
the earth only 60 years ago, climate change, and animals 
leaving the wilderness and migrating to the cities, contact 
between humans and animals increases, whether it be as 
companions or as part of their diets. 
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So far, then, we have six subsystems which could have 
been contemplated in the prediction of a possible pande- 
mic. However, a seventh subsystem still should be added: 
air travel. 

In this regard, Costa (2020) claims that “if the coro- 
navirus pandemic managed to be this overwhelming, it 
was due to a combination of two accelerations: first, of the 
contagion rate, which is much greater for this new mutation 
than for any other virus ofthe same family -as estimated by 
the WHO, it lies between 1.4 and 2.5, while other sources 
affirm it is almost 3 times more contagious than the A-H1N1 
virus-: in short, the acceleration of the bios. And, secondly, 
the speed at which it travels from a city to another, from a 
country to another and from a hemisphere to the other in 
a matter of hours, facilitated by international air travel: the 
acceleration of technics”. 

As a whole, the seven subsystems that correspond 
to different industries paved the way for the onset of the 
pandemic. Each of them was necessary, yet no single one 
of them by itself would have been enough. 

We may say, sticking to Perrow’s theory, that these 
subsystems have given rise to tight couplings and an unex- 
pected interactive complexity, i.e. the two features that will 
put us “in a position to chart the world of organized sys- 
tems, predicting which will be prone to system accidents’. 
(Perrow, 1984, 63). 

In order to better understand the chosen theoretical 
and conceptual framework, we will develop each of these 
systemic features by using practical examples related to the 
pandemic caused by the Sars-CoV-2 virus, to be able to 
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define the tight couplings and the interactive complexity 
that originated the pandemic. 

Additionally, in line with the systemic analysis of acci- 
dent investigation -which has been our framework for many 
years in the investigation of accidents and incidents- we 
will propose a classification of what we consider to be two 
triggering factors, two latent factors and two structural ac- 
cident factors, with the aim of reaching the first conclusions. 

This analysis does not pretend to be a definitive inter- 
pretation, not least due to the understandable shortage of 
available data. The accident is still developing and has not 
yet come to an end. However, we consider the possibility 
of analyzing a pandemic from a fresh frame of reference, as 
well as the possibility of setting up a study group that may 
pursue and deepen the preliminary inquiries presented in 
this essay. 


TIGHT COUPLINGS 


Charles Perrow (1984) considers tight couplings as 
one of the two most important features of complex systems. 
While “loosely coupled” systems are characteristically de- 
centralized operations, and have flexible and/or ambiguous 
standards and controls, “tightly coupled” systems are for 
Perrow highly centralized systems with rigid controls that 
are very accurate within their specified tolerances, whose 
subsystems are interdependent and, therefore, any single 
change can have massive impact on the system as a whole, 
processes occur at a certain time and speed and once they 
start, they cannot be rapidly stopped without serious conse- 
quences. In some cases, tight couplings may reach points of 
no return, beyond which they are no longer stoppable at all. 

Interrupting processes of this type of systems has to 
be done following an unchanging sequence, meaning that 
it has little flexibility and usually needs to be done at a fast 
pace, which is why the time factor is crucial. Meanwhile, the 
commands of complex systems do not enable the operator 
to control all the components that could allow her to tackle 
the origins of the process and stop it. 
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Redundant subsystems and algorithms intervene to 
solve deviations in the process. So for Perrow (1983) the 
main features of tightly-coupled systems are: 


a) The process tolerates no delays. 

b) Invariant sequences to stop the process 

c) There is only one method for achieving objectives 

d) There is scant margin for substitution of materials 
or operating staff 


We will take two examples to get acquainted with 
these ideas. A deep-sea divers work involves a complex 
sociotechnological system, in hostile environments, under 
pressures of over four atmospheres and under extremely 
low temperatures. 

Let us imagine a group of five professional divers doing 
maintenance work on oil rig pipes 70 meters below sea level 
when there is a serious accident either on the rig or on the 
ship, like a fire for instance. Faced with a deviation like this, 
even though common sense would dictate to abort comple- 
tely, for the divers to swim up to the surface immediately, this 
cannot be done without following an unchanging sequence, 
within a time frame that may not be altered. The divers will 
need to stop at least seven times to decompress, which may 
take as long as 14 minutes. Ascending immediately would 
take them about five minutes, but they would be stopping 
the process suddenly and might be exposing themselves to 
decompression sickness, which could very well affect them 
the rest of their lives. 

As shown in this example, tightly-coupled systems do 
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not allow for quick returns, like an on/off switch. Once the 
sequence starts, time is invariable. 

Early military warning systems are another example of 
a tight coupling which, once they start and go beyond the 
point of no return, can only be stopped with the destruc- 
tion of a target, without any possible deactivation. A recent 
example was the shoot-down of the Ukraine International 
Airlines (UIA) plane carrying 176 passengers on January 8, 
2020, mistaken for a hostile target. 

Let us consider the case occurred on September 26, 
1983, at the Nuclear Attack Detection Center in the Soviet 
Union (USSR) where Lieutenant Colonel Stanislav Petrov 
was on duty. The detection system operated a huge network 
of radar, satellites, technicians, analysts and strict procedu- 
res that could issue early warnings in the event of a nuclear 
attack from America and would be able to respond. 

Towards midnight, an alarm interrupted the routine 
and the screen lit up in red with the word “launch” The 
computers had detected a nuclear missile flying toward the 
USSR at 24,000 kilometers an hour. Petrov followed proce- 
dure and requested confirmation; the computers confirmed 
the information repeatedly, so he cross-referenced with 
the observational satellites, which had not reported those 
missiles. 

Petrov probably assumed the algorithms might fail, 
or he might just not have wanted to be the protagonist of 
a nuclear war. He took his time to make a decision, and 
the siren went off again. This time, it showed that a second 
missile had been launched; then the third, a fourth and a 
fifth. The computer commanded a missile counterattack. 
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The procedure required Petrov to notify his superiors, 
which would have set off a sequence of hundreds of Soviet 
missiles targeted at American territory being fired. Nuclear 
war would have broken out. 

The computers confirmed the threat, but there was 
no visual confirmation from the satellites. Petrov decided, 
following a certain logic, that it would be unreasonable for 
Americans to launch only five missiles and not hundreds. 
Minutes later, the radar confirmed there was no attack. 

What would have happened if Petrov had notified his 
superiors? What if they had followed the launching proto- 
col? What if someone else had been in charge and had actua- 
lly followed the procedure? The sequence would have been 
unstoppable, the most dreaded tight coupling. The Soviet 
military kept the incident under wraps for over ten years.” 


7 The Man Who Saved the World Trailer 1 (2015) - Stanislav Petrov, 
Kevin Costner Documentary HD https://www.youtube.com/ 
watch?v=VaPXVJW Hji4 
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INTERACTIVE COMPLEXITY 


The other feature of complex systems that may lead to 
a normal accident is interactive complexity. Its very nature 
brings about unexpected interactions. 

Interactive complexity assumes that different compo- 
nents can eventually interact with other components beyond 
the productive sequence established by their design. These 
interrelations have not always been planned, they are not 
always known or familiar. Therefore, in a context ofinterac- 
tive complexity, unexpected interactions are paradoxically 
expected to happen. 

When sequences or links between systems or subsys- 
tems are unexpectedly created, the interaction baffles desig- 
ners, service providers and system operators. It is difficult to 
quickly understand the problem when this happens, what 
the dangers are and how to manage risk. 

Let us examine a few examples from the book Normal 
Accidents: Living with High Risk Technologies (1984), where 
Perrow analyzes industries related to the accident we are 
studying. 

In the ‘50s, the use of dichlorodiphenyltrichloroethane 
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(DDT) was widespread. This pesticide killed insects that 
affected crops or spread diseases to humans. The adverti- 
sements claimed that DDT would help people win a war 
against an implacable and harmful enemy. After spraying 
the fields, they sprayed also the cattle and the humans. 

In 1962, the American marine biologist Rachel Carson 
exposed the dangers of DDT in her book Silent Spring,’ pro- 
ving that it lingered in the air, water and soil years after it 
was used and described the chain of unexpected interactions 
derived from the widespread use of DDT, eldrin, dieldrin 
and other related pesticides. 

Although the designers had originally foreseen the risks 
of poisoning by direct contact with the pesticide, they could 
not anticipate that DDT would multiply in living tissue. On 
this subject, Perrow (1984, 295) points out that: “As they 
move up a food chain, from plants through small herbivores 
to a succession of larger and larger carnivores, the poisons 
become more concentrated in living tissues.” 

The unexpected interaction inherent to a complex 
system and the condition for calling it a “normal accident” 
was that the process of transferring nutritional energy 
through a series of organisms would increase the toxicity 
of the poison, producing negative consequences: inhibition 
of photosynthesis in certain types of phytoplankton or the 
alteration of the reproductive systems of birds. “If we are 


8 Carson, R., Darling, L., (1962). Silent Spring. (Cambridge, Mass.) 
Houghton Mifflin Company, & Riverside Press 
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not careful, the singing of birds will be but a memory and 
spring will be silent” warned Carson. 

This case leads us to one of the hypotheses for the ori- 
gin of the Sars-Cov2 pandemic, which Perrow had already 
anticipated. 

“The scenarios mentioned by scientists for possible 
accidents from the production of recombinant DNA are 
similar to the actual DDT accidents. They include an unex- 
pected linkage between previously unlinked systems, limited 
prior knowledge of the interactive processes, and indirect 
and delayed information on the consequences. These sce- 
narios are ecosystem accidents that result from intended 
incursions on the ecological system.” (387). 
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THE PANDEMIC 
AND THE SARS-COVID 2 VIRUS 


First, it is necessary to define what a pandemic is, to 
describe what differentiates it from an epidemic and, finally, 
to describe the particular features of the virus. 

According to the World Health Organization (WHO) 
an epidemic is the regional outbreak ofa disease that spreads 
unexpectedly beyond certain values. On the other hand, a 
pandemic is an epidemic that has spread to several countries 
in different continents, affecting a much larger amount of 
people. Pandemics are not necessarily high-mortality phe- 
nomena, but they are phenomena of great dimensions in 
terms of reach. 

47 days after the WHO declared the pandemic, the 
figures had risen to 3,100,000 sick, 21,400 deceased and 
affected 140 of the 194 sovereign states on Earth. 

The last time the WHO had announced a pandemic 
was June 11, 2009, due to an infectious disease caused by 
the HINI influenza virus. This pandemic spread over 14 
months, starting in the USA and spreading then to the rest 
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of the world, causing a relatively low mortality considering 
its spread, leaving half a million dead 

Let us analyze the features of this new virus called Sars- 
CoV-2 and why it spreads so widely. 

One of the best ways to get to know a living organism is 
through its genome sequence, i.e. the instructions that make 
it work one way or another. The first genome sequence of 
this virus was obtained on January 12, 2020, when China 
shared it with the WHO. It was identified as a coronavirus 
due to the shape its proteins present when observed through 
an electronic microscope, very similar to the one that caused 
the Severe Acute Respiratory Syndrome (SARS) in Asia, 
which had spread to several countries. 

Scientists introduced the Sars-CoV-2 virus as an RNA 
(ribonucleic acid) virus, known for its instability and its 
capacity to mutate, which enables it to enter the host cell by 
not being recognized by the immune system. 

As we were starting to write this essay, the Instituto 
Malbran in Argentina had succeeded in sequencing three 
different types of genomes identified with the disease from 
different spots around the world. This was a proof of the 
capacity of Sars-CoV-2 to mutate.’ 

There is also a second feature of the virus that contri- 
buted to triggering the pandemic: the capacity of infecting 


9 Ingrassia, V.April 7, 2020. Scientists succeed in sequencing 3 genomes 
of coronavirus in Argentina. April 2020 : https://www.infobae. 
com/america/tendencias-america/2020/04/07/cientificos- lograron- 


secuenciar-3-genomas-del-coronavirus-en-argentina 
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a host without displaying severe symptoms, or even being 
asymptomatic. Recent studies showed that 4 in 10 people 
transmit the disease while presenting no clinical symptoms. ° 


This determined that, at the beginning ofthe pandemic, 
before the lockdown was implemented, the virus circulated 
rapidly because infected people could not be identified, so it 
was not easy to know who could pass it on to others. 

To sum up, the features that seem to have determined 
the severity of the infection are: 


e Being an RNA virus, unstable and capable of rapid 
mutation. 

e Its S protein combining easily with cells of several 
human organs. 

e 40% of people transmitting the virus without dis- 
playing symptoms of the disease. 


Origin of the Sars-CoV-2 virus 


We will now develop two of the currently most wides- 
pread hypotheses on the origin of the virus, the ones we 
consider most plausible. The first one is that the virus stems 


10 Corbella, J. June 10, 2020. The WHO explains how people with no 
symptoms can spread Covid. April 2020: https:// www.lavanguardia.com/ 
vida/20200610/481701722063/oms-aclara-como- transmiten-covid- 


personas-sin-sintomas.html 
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from others that infect bats, and another animal called pan- 
golin (a kind of Chinese armadillo). Following the custom 
in a large part of China, these animals are in contact with 
people because they are part oftheir diets, which is why the 
infection could occur when hunting them, but also while 
processing their meat or eating it. The last part of this pro- 
cess is supposed to have taken place in a livestock market 
in Wuhan, from where it spread out. 

The second hypothesis is that the virus may have been 
created at the Virology Institute of Jiangxi, Wuhan, China, 
where it infected a technician, or escaped and then spread 
to the community. Concerning this second hypothesis, the 
deputy director of the laboratory, Dr. Shi Zhengli, an expert 
in the coronavirus that affects bats, stated in an interview on 
Chinas state television network that the virus might have 
come from a bat, even though, if that were the case, it did 
not match any of the bat coronaviruses her lab had studied. 

Having defined the pandemic, described the Sars- 
CoV-2 virus and formulated the two hypotheses, we will 
start the systemic analysis of the accident by identifying the 
tight couplings, the interactive complexity and the unex- 
pected interactions. 
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THE PANDEMIC AS A NORMAL 
ACCIDENT 


If we take up the theoretical framework of normal ac- 
cidents to analyze the Sars-Cov2 pandemic, we may notice 
that the term “sociotechnical system is rather limited, which 
is why we suggest calling it a “biosociotechnical system”. We 
use the analytical frame of reference of sociology of organi- 
zations in order to approach the biological dimension, which 
we also understand as a system. This way, we may begin to 
inquire about tight couplings and their relation to unex- 
pected interactions in the context of the current pandemic. 


Tight coupling of the pandemic 


Tight couplings are defined, among other things, by the 
fact that once a process is unleashed within a sociotechnical 
system, it is very difficult to stop it. And if it is forced to do 
so, that may lead to a serious problem, even a catastrophe. 

In a biological system, it is possible to speak about 
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tight couplings because agents are strongly linked, and the 
interactions cannot be easily stopped. 

In this case, the chain of infection started with patient 0 
in December 2019 and, up to the present writing (July 2020), 
over 11 million people have been infected around the world, 
having killed more than 525 thousand, thus disrupting daily 
life on the planet and becoming a health crisis -or “biological 
accident”-, the largest in the 21st century. 

So far, the chain of infection has been slowed down 
through social distancing and physical means (face masks ad 
other personal safety devices) or chemical (alcohol, bleach, 
etc.). As far as air travel is concerned, the main tool to pre- 
vent international spread, it has been practically stopped, 
with flights having been reduced by around 70%. 

The tight coupling associated with insufficient con- 
tainment signaled a point of no return, and to this day we 
have only been able to slow down the virus’ spread to a mi- 
nimum. We are reminded that virus outbreaks that started 
last century, such as the HIV in the ‘80s, are there are still 
producing new infections. Even recently, there have been 
outbreaks of measles in the City of Buenos Aires, a disease 
that has been treated through vaccination since 1963. 


Interactive complexity of the pandemic 


Through interactive complexity, different components 
may eventually interact with others outside the production 
sequence intended by design, which makes it impossible to 
predict every possible alternative interaction. 
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The mutation ofa virus is a clear example of interactive 
complexity, where it is not possible to predict every even- 
tual mutation and each mutation is in itselfan unexpected 
interaction. However, beyond this property of viruses, 
additional unexpected interactions were necessary for the 
pandemic to break out. 

Another clear impossibility for the prediction of all the 
possible alternatives is linked to the relationship between 
humans and animals. Animals are used in a variety of hu- 
man activities: in the production chain, as companions, 
for transportation, in sports, in lab tests and even in expe- 
riments in many industries such as the aerospace industry, 
among others. In order to formulate the hypotheses this 
essay is focusing on, we based our study on two of these 
interactions, one involving the animal health industry and 
the other, the biotech industry. 

Lastly, it was another unexpected interaction with air 
travel that spread the virus around the planet, like Costa 
says (2020): “The black plague took four years in the XIV 
century to get from Asia to Europe, where it killed some 
25 million people between 1346 and 1353, more than 30 
percent of its population at the time -in Florence, barely a 
fifth of the inhabitants survived-. In 2020, the Sars-Cov-2 
virus traveled from one end of the Earth to the other in a 
matter of days? 

As we have already said, the virus needed a means of 
dissemination, and this would be air travel. Due to the un- 
predictability of the intense connection between the virus 
and its means of dissemination, it was hard to identify the 
problem rapidly. By the time aviation had almost completely 
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stopped operating, the virus had already spread to most 
regions of the globe. 

International air traffic was a key element, not only 
because of its speed, but also due to the amount of people 
it transports. In 2019, 46.8 million flights transported 4.54 
billion passengers.!! If we consider a world population of 
roughly 7.6 billion people, this equals around 60% of it. 

These were the main unexpected interactions of an 
interactive complexity among different components, which 
would bring about the fast spread ofthe virus, putting a third 
of the world population under lock down and restricting the 
movement of another large part of it. 

In addition to exploring the pandemic within the frame 
of reference of Perrow' normal or system accidents, in the 
following section we will suggest an approach to the systemic 
analysis of accident investigation, where we will propose 
two triggering factors, two latent factors and two structural 
factors of the pandemic understood as an accident. 


11 IATA Safety Report (2019). In June 2020 : https://www. iata.org/ 
en/publications/safety-report/ 
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SYSTEMIC ANALYSIS OF THE 
PANDEMIC 


The systemic model is the product of the technical 
development of industries, which turned them into com- 
plex sociotechnical systems. As industrial complexity 
grew, the linear models of cause and effect (Heinrich, 
1931) or cause and effect tree, became too limited to 
explain accidents, because they only apply to simple 
systems. That is why specialists in accident investigation 
preferred to rely on an epidemiological model (Suchman, 
1961; Reason, 1990) and migrated finally to a systemic 
model (Perrow, 1984; Hollnagel, 2004). Argentina's Board 
of Transportation Safety has adopted the systemic model 
for accident analysis and for the development of safety 
recommendations, elaborating their own interpretation 
and method based on the particularities of the national 
context and organization. 

Systemic analysis takes a step away from explaining 
accidents in terms of single faults (whether in operation, 
design or mechanics) or a fault tree. Ifthe accident is cau- 
sed by the design and is intrinsic to the system, it becomes 
necessary to describe the system, its functioning, and how 
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likely it is to let an accident happen. On the other hand, 
this type of analysis deviates from the idea of seeking and 
finding the “cause of an accident” a term inherited from 
legal documents or related to financial compensations. If 
we focused on listing causes, the second question would be 
“whose fault is it?” and the answer would revolve exclusively 
around ruling out the causes (linear model) and punishing 
the culprit (legal model). 

The analyses based on the systemic model describe the 
system as a starting point for the conditions that lead to 
accidents. This type of analysis does not search for causes 
or go after responsible parties, but it rather identifies the 
structural and latent factors that explain the triggering 
factors. 

For the systemic model, an accident is a signal for us to 
take action on the system; it is an opportunity to improve 
based on lessons learned. The end result of the systemic 
analysis consists in issuing a report with recommenda- 
tions addressed to the relevant organizations, regulatory 
bodies and states in order to influence their policies; i.e. 
to the agents who are best positioned to effect structural 
changes. The aim is to create or change all the necessary 
policies to modify the system, in order to generate new 
and better conditions. The results of accident investiga- 
tion in the systemic sense attempt to exert an influence 
on the agents that have the power to change the system, 
because it is that power which creates the possibilities for 
catastrophes to unravel. 
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Triggering factors 


A normal accident is configured by several factors that 
affect numerous systems or subsystems independent of one 
another. However, this type of accident, like any other, starts 
with a triggering factor. To this day, all hypotheses on what 
the triggering factor for the pandemic was point to the same 
location: the city of Wuhan, China. 


The food industry and agricultural health and food 
safety control 


The pandemic is thought to have started in a food 
market where all sorts of tame and wild animals, alive or 
dead, were processed and sold on the spot, along with fruits, 
vegetables and live fish kept in stagnant cans of water; a wide 
selection for human consumption. 

It was not the first time a new disease broke out at a 
market like this. SARS came from a similar market in China 
in 2002. 

Pictures of the Hunan market in the Chinese city of 
Wuhan, before being shut down, cropped up in social net- 
works. Fish, octopus, snakes, bats, rats, deer, badgers, fowl 
and the most diverse species were sold in the market. Ani- 
mals such as Asian palm civets (a carnivore mammal living 
in India and southern China), foxes, salamanders, peacocks, 
wolf cubs, koalas, crocodiles and porcupines, among others. 
The photos of the market showed floors littered with trash, 
splattering of animal blood on the walls and cages where the 
animals were kept before being sold. The market is located at 
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the heart of Wuhan, a city with a population of 11 million. 
The problem itselfis neither the animals, nor the salespeople, 
nor the buyers. The possibility for such a market to exist lies 
exclusively on food safety controls. 

Quality control, in terms of agricultural health and food 
safety, is carried out by the States, which appoint authorities 
that certify their health and safety practices, regulating and 
overseeing health and phytosanitary measures. The main aim 
ofthese organizations is to care for human well-being through 
health regulations and the control of associated diseases. 

These authorities control the animals found in the 
markets (especially cows, pigs and poultry) and also wild 
animals (for example, exotic species acquired by a zoo and 
not necessarily meant for human consumption). However, not 
all animals for sale in a market go through a sanitary process, 
as in the cases of isolated farms and markets that sell game. 

In Argentina, the entity that regulates and oversees 
food safety is the SENASA (“National Service for Food and 
Agricultural Health Safety and Quality”). While researching 
for this investigation, we had an interview with Juan Dotta, 
former head of epidemiology in the animal health division of 
SENASA. He explained there are three fundamental areas in 
this type of organizations: animal health, food safety -both 
for humans and animals- and vegetable safety, all of which 
are achieved with the help of laboratories that do most of 
the epidemiological overseeing.'? 


12 Personal communication with Juan Dotta, May 26, 2020, Ciudad 


Auténoma de Buenos Aires. 
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Concerning the first hypothesis we outlined with re- 
gard to the pandemic, in Argentina, when there is a case of 
wild game for sale, or packing houses that do not meet the 
animal health requirements, SENASA is entitled to shut 
the facilities down. Dotta said that transmission of disease 
from animals to humans is usual in the case of trichinosis, 
which causes infection when a human eats -undercooked 
and mishandled- viscera that contain the parasite that 
transmits the disease. This process occurs with dynamics 
different from a pandemic, but it is a clear example of the 
problems of animal and human health. However, it takes 
place at a small scale and is certainly not as dangerous as 
the Sars-CoV-2 virus. 

On the other hand, the sale of game -extracted from the 
wild- is not an isolated occurrence nor practiced exclusively 
far away from the big cities. In Buenos Airess Chinatown, 
there was a market that used to sell live eels contained in 
fishbowls, just like the ones in the Hunan market. The ques- 
tion is, had those fish been controlled? Where did the live 
eels come from, and how did they get there? 

In China, that control and supervision is carried out 
by the General Administration of Quality, Supervision, Ins- 
pection and Quarantine (AQSIQ).” This organization had a 
record of inefficient supervision on the sanitary conditions 
of food markets, when in 2003 the outbreak of SARS was 
attributed to bats, and the HINI1 virus spread that in 2009, 


13 Accessed on May 2020: http://www.senasa.gob.ar/senasacomunica/ 


noticias/visita-oficial-del-servicio-sanitario-de-china. 
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which was caused by an overcrowding of animals in stacked 
cages, where the feces fell from the upper stories to the lower 
ones. This resulted in the mass infection of poultry, which, 
in turn, triggered the HIN1 pandemic. 

After the videos showing the outrageous conditions 
of the Hunan market went viral, the Chinese government 
made a series of reactive decisions: on one side, it deleted all 
related images from the Weibo social network, it temporarily 
banned the sale of wild animals, and finally, it shut down 
the market on January 1. In this context, there is hardly 
any doubt of the deficient sanitary control at this market 
and that it may well have been the original location of the 
emergence of the coronavirus. 

The AQSIQ and the Chinese State are responsible for 
the health controls on animals meant for human consump- 
tion. The lack of health controls and policies -such as vac- 
cinating domestic animals, market safety and supervising 
slaughter and packing houses- creates the perfect conditions 
that could hatch a new pandemic. Shutting down just one 
market (Hunan) and leaving the phytosanitary control sys- 
tem untouched is an isolated measure that does not modify 
the conditions that could lead to an accident. 

Deficient sanitary control and the mingling ofhumans 
and animals is the primary cause of disease and pandemics. 
Reports from the OIE (World Organization for Animal 
Health) indicate that 60% of human diseases are zoonotic 
(transmissible diseases between animals and human beings) 
and 75% of pathogens of infectious diseases in humans (in- 
cluding Ebola, HIV and influenza) have an animal origin. 
That is why the WHO and the OIE refer to the concept of 
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one health:'* “human health and animal health are inter- 
dependent and related to the ecosystems where they coe- 
xist This enables us to understand that, in order to avoid 
new pandemics, managing human health risks is strongly 
connected to animal health and the contact with animals 
reared not only for food, but also those that migrate from 
their degraded ecosystems to the cities in search for food. 

Human health, animal health and ecosystems thus 
become, following the concepts of Perrow, an interactive 
complexity. 


Biotechnological industry and recombinant DNA 


The industry of genetic manipulation, including re- 
combinant DNA, is high-risk, and that is why that kind of 
work is carried out in laboratories qualified with maximum 
biosafety levels (P4). These labs have a system with a high 
degree of biocontainment, as they are used to work with 
one or more agents simultaneously, whose potential con- 
sequences might produce irreversible harm or even death 
to the operator. 

The various areas of activity: the lab and auxiliary areas 
(centrifuge room, cleaning room, microscope area, +37°C 
chamber, -20°C chamber, 4°C chamber) have negative 
pressure devices that reduce the risk of leaks. Meanwhile, 
depending on the work being done, each room has a pressure 


14 Accessed on May 2020: https://www.oie.int/es/para-los-periodistas/una- 


sola-salud/ 
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difference from adjacent rooms, where the environments 
with the highest negative pressure are the most hazardous. 
Additionally, the rooms have a double changing area sys- 
tem, where operators leave their street clothes in one room 
and then proceed to another room where they put on work 
clothes and protective gear. Cabins and laminar air curta- 
ins, entrances and exits equipped with chemical showers, 
refrigeration and heating filters, compound filters made with 
a mesh of fibers that intercept and destroy pathogens, lab 
clothes and protective gear all make up a robust preventive 
system to avoid accidents through the infection or escape 
of some virus. 

This kind of laboratory often has rooms for animal 
experiments, which are used as biological reagents. For 
additional safety, every room has a specific changing room 
with protective gear and clothes suitable for the contami- 
nation risk of the experiment underway within that room. 

This does not only ease the containment of the agent in 
that vivarium, it also allows the labs to work concurrently 
on different agents in each vivarium, preventing cross-con- 
tamination. Also, these laboratories have necropsy rooms 
equipped with digesters that can deal with the bodies of the 
animals used in testing. 

Another defense against accidents in these scenarios 
is duplicating and triplicating the power supply system 
with automatic activation. A power outage might cause the 
negative pressure device to cease operating, thus causing a 
leak. In addition, there are uninterruptible power supply 
systems (UPS) which have batteries and other power storage 
elements which, in the event of failure of all three power 
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systems, could supply the essential equipment for over 30 
minutes (biosafety cabinets, computers, airflow system, 
waste disposal, etc.). Finally, laboratories must have airtight 
pathological waste treatment plants, that act through ther- 
mal and chemical processes. 

Among the few laboratories certified with a P4 se- 
curity level by the OIE, Argentina has one, operated by 
SENASA, in Martinez, in the Province of Buenos Aires. 
Jorge Rodriguez Toledo, a veterinarian and former head 
of the animal laboratory at SENASA, points out that the 
lab “[...] has 3 vivariums for small animals, 1 vivarium for 
mid-size animals (pigs, goats, etc.) and another for large 
animals (cows, horses, etc.)'* “These labs”, adds Rodríguez 
Toledo, “are inspected by organizations such as the WHO 
and OIE”. And when we asked him if there were records 
of pathogen-related accidents -as we considered in our 
second hypothesis- he replied that “[...] the likelihood of 
that happening is extremely low and there has never been 
an accident of this kind in the laboratories.” 

On another hand, Charles Perrow looked into the 
beginnings of these laboratories and discovered that they 
were not originally included in the international safety re- 
gulations and that they existed in other types of scientific 
activities. This was gradually sorted out in the nineties with 
a classification of types of laboratories and safety standards, 
which brought about the P4 classification. 


15 Personal communication with Jorge Rodríguez Toledo, June 26, 2020, 


Ciudad Autónoma de Buenos Aires. 
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In early 2017, with the scientific support of the French 
government, a P4 biotechnology laboratory was opened in 
the Chinese city of Wuhan. Three years later, this laboratory 
was to blame for one of the alleged triggering factors, as 
bats were used as biological reagents in many experiments 
in the vivariums. 

Another controversy related to the Wuhan lab is the 
disappearance of the scientist Huang Yan Ling, who is be- 
lieved to have been patient zero. 

Recombinant DNA technologies are routinely applied 
in this type of laboratories to modify the genetic sequence 
of microorganisms. The genetic material contains innume- 
rable possible interactions, many of which might cause a 
leak of infectious material, which is the second hypothesis 
proposed in our analysis. 


Latent factors 


In a systemic analysis, the triggering factors do not 
explain the accident by themselves. We could say that they 
are only the consequence of deeper factors - latent and 
structural- which we must find “upstream”. 


Health systems and preparation for the pandemic 


Among the factors that may have contributed to the 
current pandemic are different aspects of health systems. 
Let us start by analyzing the documents and programs for 
the prevention of pandemics. 
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In 2005, the WHO produced two documents urging 
countries to set up preventive measures in the event of an 
avian flu outbreak.'* These documents gave an accurate 
description of what is currently happening: “Pandemics, 
causing a sudden increase in the number ofilland deceased, 
often make health care services collapse and may give rise 
to serious social unrest and economic loss. When a readily 
transmissible pandemic human virus occurs, forecasts indi- 
cate that it will have circled the globe within three months.” 

The documents issued by the WHO urging countries to 
prepare for a pandemic also reveal the weaknesses of the sys- 
tem. Among those weaknesses, let us mention the following: 


4. The early warning system is deficient. The most vulner- 
able countries have precarious systems of epidemiological 
information and healthcare, and veterinary and laboratory 
infrastructure. Preparing for a potentially catastrophic but 
unpredictable event is a tough dilemma for every country, 
having to allocate funds to a healthcare sector that is con- 
sidered not profitable by health political directives. 

5. Preventive measures are possible, but they have not been at- 
tempted. The current response plans have been circulated only 
in part and certainly late among the healthcare teams and some 
procedures were implemented along the way, with poor results. 


16 Communication on the threat of an epidemic, WHO/ 
CDS/2005.37 y OMS (2005) Respuesta a la amenaza de una 
pandemia de gripe aviar. Medidas estratégicas recomendadas, 
WHO/CDS/CSR/GIP/2005.8. 
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6. The insufficient medical supplies will make it difficult 
to reduce morbidity and mortality during the pandemic. 
If current trends persist, none of these interventions could 
be effected sufficiently or with the desirable equity, either at 
the onset or already in the midst of the pandemic. 


Research based on simulations suggested that the first 
public health decisions that should be implemented within 
the first week of the epidemic outbreak, like the immediate 
identification of the first cases, the capacity of the interna- 
tional community to send antiviral drugs to the affected 
region -if they exist at all-, monitoring every one who may 
have been exposed to the virus, and controlling the arrival 
and departure of people at the affected area." 

As we can see, the first actions at the start of an epi- 
demic outbreak are extremely important to stop a tight 
coupling which, taken beyond the point of no return, will 
cause a pandemic. 

Dr. Margaret Chan, the WHO Director-General in 
2005, alerted that throughout history “no human effort has 
ever been able to stop a pandemic once it broke out and the 
likelihood of putting out the spark before the fire starts will 
depend on how quickly we can spot an outbreak of human 
transmission and how fast we act” 


17 Ferguson NM, Cummings DA, Cauchemez S, et al. (2005) 
Strategies for containing an emerging influenza pandemic in 
Southeast Asia. Nature. 437(7056): 209-214. // Longini IM Jr, 
Nizam A, Xu S, et al. (2005) Containing pandemic influenza at 
the source. Science. 309(5737): 1083-1087. 
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The Sars-CoV2 pandemic was a chronicle of an acci- 
dent foretold, not only by the WHO but also by political 
leaders like George W. Bush who said at the National Ins- 
titute of Health (NIH) in 2005, “A pandemic is a lot like 
a forest fire. If caught early it might be extinguished with 
limited damage. If allowed to smolder, undetected, it can 
grow to an inferno that can spread quickly beyond our 
ability to control it.”** 

Barack Obama was also aware of the potential severity 
of this kind of events when, for example, he referred in 
2014 to the need to invest on science and health in order 
to face the next diseases: “There may and likely will come 
a time when we have to deal with a deadly disease. [...] In 
order for us to deal with that effectively, we have to put in 
place an infrastructure, not just here at home but globally, 
that allows us to see it quickly, isolate it quickly, respond 
to it quickly. [...] It’s not just insurance, it is knowing that 
down the road were going to continue to have problems 
like this, particularly in a globalized world, where you can 
move from one side of the world to the other in a day.” 


18 El Litoral. April 17, 2020. El día que George W. Bush alertó sobre el 
peligro de la próxima pandemia. May 2020: https://www. ellitoral. 
com/index.php/id_um/235169-el-dia-que-george-w-bush- alerto- 
sobre-el-peligro-de-la-proxima-pandemia-estados-unidos- 
internacionales.html 

19 La Nación. April 18, /2020. Coronavirus. En 2014, Barack Obama alertó 
sobre una pandemia: “hay que prepararse”. Abril 2020: https://www. 
lanacion.com.ar/el-mundo/en-2014-obama-alerto- pandemia-habia- 


prepararse-nid2355368 
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Finally, at a TED talk in April 2015, Bill Gates explained 
that the next global catastrophe was going to be a dange- 
rous virus.” 

Even though a normal accident is unavoidable, it 
is also predictable, and therefore one pandemic predicts 
another. What is happening now was inevitable, but it 
also sheds light on the alarming lack of prevention that 
dominated the inter-pandemic period (i.e. between two 
pandemic episodes). 

Before we move on to the lack of prevention due to 
poor investment in science and health, it is important to 
point outthat some countries were not only unprepared for 
the coming pandemic but underestimated the seriousness 
of the virus, which made the emergency even worse. The 
United States and Brazil are clear examples, with mortality 
rates significantly higher than the countries that responded 
more quickly to the emergency. 

Brazil changed health ministers twice, finally settling 
on an Army General without experience in the field. In 
the USA, conflicts have arisen between those who want to 
protect themselves against the virus and those who deny its 
severity, leading to street fights. 

One of the most relevant reports showing the lack of 
investment in healthcare and the unequal distribution of 
wealth was the annual 2018-2019 OXFAM report presen- 
ted at the World Economic Forum in Davos, Switzerland, 


20 May 2020: https://www.ted.com/talks/bill_gates_the_ next_outbreak 


we_re_not_ready?language=es 
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which mentions “public services underfunding, notably 
healthcare?” 

Our country was a clear example of healthcare un- 
derfunding, where the system might have responded to 
the emergency more effectively if it had been prioritized 
in terms of public investment. In 2018, in keeping with a 
trend of underfunding that started in 2015, the Ministry of 
Health was downgraded to a Secretary. As a result, health- 
care was no longer a topic of discussion at the President's 
cabinet meetings, in addition to losing symbolic power (it 
was a declaration of principles which eliminated certain 
administrative autonomy). According to the budgets pu- 
blished on the Official Bulletin, investments in healthcare 
declined 20% in the course of the last 4 years (5.5% in 2016, 
6.9 % in 2018 and 11% in 2019). This process put a system 
that had already been neglected for a long time in an even 
deeper crisis. 

We should not forget that, along with healthcare sys- 
tems, another necessary and fundamental system is science 
(let us remember Obama’ insistence in 2014 on the need to 
invest in these areas). 

Confronting a pandemic, science and technics provide 
valuable tools, such as the development and manufacture 
of respirators, rapid tests, retroviral drugs and vaccines. In 
Argentina, this area fared the same luck as the Secretary of 
Health. Having been downgraded to a secretary, underfun- 


21 OXFAM Annual Report (2018-2019) Fighting Inequality to Beat Poverty 
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ded by almost 38%, the researchers suffered reductions in 
their salaries’ purchasing power ranging from 35% to 37%.” 

Returning to the international context and concerning 
the response of the health authorities to a pandemic (regard- 
less of whether healthcare is financed by the State, privately 
or both) it is the duty of all nation States to coordinate and 
respond in case of emergencies like this. Current data shows 
that the healthcare systems were overwhelmed a few days 
into the pandemic, even in countries with robust healthcare 
systems, such as the United Kingdom, Italy and Spain. 

The healthcare collapse caused the ethics committees to 
approach healthcare organizations and institutions, seeking 
ways to ease the burden of a traumatic decision. In other 
words, choosing between who got to live and who did not 
brought 15% of Spain’s healthcare workers to suffer from 
PTSD (Mirà et al, 2019). 

Another problem that affected the response to the 
emergency was the fragility ofthe healthcare industry, which 
could not meet the demand for personal and medical pro- 
tective gear, tests, etc. The lack of supplies to fight Covid-19 
was a worldwide phenomenon, due to the local industries 
that used to produce them having been shut down. That is 
why developed countries like the US were overwhelmed by 
the demand. In Peru, the relatives of infected people would 
make long queues to buy oxygen tanks at exorbitant prices. 
Peru produces only 20% ofthis fundamental supply, without 


22 INDEC and CIFRA Budget data. June 2020: http://www.centrocifra.org. 
ar/publicacion.php?pid=143 
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which it is impossible to respond in case of a serious disease. 
This condition did not only increase the morbidity of the 
population, it also caused the death of 10% of healthcare 
workers involved in the emergency in Spain, Italy and China. 
(Mirà et al, 2019). 

The coronavirus pandemic produced a tight coupling 
due to the degradation of the healthcare systems and the 
reluctance to invest during the inter pandemic period in 
order to develop a contingency plan for the future. 


Virus notification and withholding information 


On December 31, 2019, the office ofthe WHO in Chi- 
na was informed about cases of pneumonia of unknown 
etiology in the city of Wuhan, Hubei Province. Within the 
first four days, from December 31, 2019 to January 3, 2020, 
Chinese authorities informed the WHO about 44 patients 
for whom the cause was unidentified. One week later, on 
January 7, the Chinese health authorities identified a new 
type of coronavirus. 

On January 11, the WHO received a detailed account 
of the outbreak that was apparently linked to a market in 
Wuhan. On the 12, China shared the genetic sequence of 
the new coronavirus with the WHO, so that countries may 
use it in the development of specific test kits and vaccines. 

Having information quickly available about an epi- 
demic outbreak enables taking the first defense measures, 
which must be applied during the first week. The longer it 
takes to implement them, the harder it will be to control it 
and the worse the consequences will be. 
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However, existing evidence indicates that there may 
have been a delay in providing essential information that 
could have minimized the Sars-Cov-2 pandemic. 

Taiwan, 80 miles off the coast of China, accused the 
Chinese government of such a delay and blamed the WHO 
for having disregarded the early warning from the island’s 
government. Let us remember that China regards Taiwan 
as a province, even though the island has independent 
political and administrative control. This prevents Taiwan 
from joining the UN and becoming a member ofthe WHO. 

The WHO denied having received an early warning 
from Taiwan and on April 11, 2020, the Center of Disease 
Control in Taiwan published a document proving it had 
warned the WHO in an email.” 

In response to WHO s denial that Taiwan ever alerted it 
to the possibility of human-to-human transmission of CO- 
VID-19, the Central Epidemic Command Center makes 
the following statement today, April 11: 


1. The Taiwan Centers for Disease Control (Taiwan CDC) lear- 
ned from online sources that there had been at least seven cases 
of atypical pneumonia in Wuhan, China. In China, the term 
“atypical pneumonia” is commonly used to refer to SARS, a 
disease transmitted between humans caused by coronavirus. 

2. Owing to its experience with the SARS epidemic in 2003, 
Taiwan vigilantly kept track of information about the new 


23 June 2020: https://www.cdc.gov.tw/En/Bulletin/Detail/ Dbg1J9leIDoxseq 
THMiaxQ?typeid=158 
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outbreak. On December 31, 2019, Taiwan sent an email to 
the International Health Regulations (IHR) focal point under 
the World Health Organization (WHO), informing WHO of 
its understanding of the disease and also requesting further 
information from WHO. Given the lack of clarity at the time, 
as well as the many rumors that were circulating, Taiwans 
aim was to ensure that all relevant parties remained alert, 
especially since the outbreak occurred just before the Lunar 
New Year holiday, which typically sees tremendous amounts 
oftravel. To be prudent, in the email we took pains to refer to 
atypical pneumonia, and specifically noted that patients had 
been isolated for treatment. Public health professionals could 
discern from this wording that there was a real possibility 
of human-to-human transmission of the disease. However, 
because at the time there were as yet no cases of the disease 
in Taiwan, we could not state directly and conclusively that 
there had been human-to-human transmission. 

3. The Taiwan CDC also contacted the Chinese Center for Di- 
sease Control and Prevention in a bid to obtain more infor- 
mation. However, in response to our inquiries, the WHO IHR 
focal point only responded with a short message stating that 
Taiwans information had been forwarded to expert colleagues; 
China provided only a press release. 

4. Even though Taiwan strongly suspected that human-to-human 
transmission of the disease was already occurring at the time, 
we were unable to gain confirmation through existing chan- 
nels. Therefore, on the day the aforementioned email was sent 
to WHO, the Taiwan government activated enhanced border 
control and quarantine measures based on the assumption 
that human-to-human transmission was in fact occurring. 
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These measures included screening passengers on flights from 
Wuhan prior to disembarkation. 

5. In mid-January, the Taiwan CDC dispatched experts to 
Wuhan to gain a better understanding of the epidemic, the 
control measures taken there, and patients’ exposure history. 
Based on preliminary research, Taiwan determined that this 
form of pneumonia could indeed spread via human-to-human 
transmission. 


Additionally, an international report from Five Eyes 
(FVEY, a post-WW2 alliance comprising the US, the UK, 
Canada Australia and New Zealand, whose chief objective is 
cooperation in the field of intelligence) denounced the delay 
and mentioned that Chinas National Health Commission 
had ordered the destruction ofall virus samples on January 
3 and banned all related publications. 

Multiple reports point to December 27, 2019 as a pos- 
sible date for the sequencing of the virus in China, putting 
the delay in reporting the results to the WHO at 16 days. 

On January 14, on his return from Beijing (where he 
had publicly congratulated the Chinese president on his 
government's transparency and good practices in battling 
coronavirus) Ghebreyesus tweeted: “There is no clear evi- 
dence of transmission between humans.” 

In conclusion, we can say that it took WHO a whole 
month to elevate the threat level of the pandemic outside 


24 June 2020: https://www.who.int/es/news-room/ detail/29-06- 
2020-covidtimeline 
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of China from “moderate” to “high” and over two months 
to declare the pandemic. 

Coming back to Wuhan, adding to the origin and 
expansion of the virus and the concealment of informa- 
tion, we have the already mentioned disappearance of 
the scientist Huang Yan Ling. At least eight doctors were 
arrested by the police for giving out false information, 
among others Dr. Li Wenliang, who died on February 7, 
2020, and was one of the first to inform about the threat of 
the virus. As the news spread, Zhoe Xianwang, the major 
of Wuhan, admitted on state TV that his government had 
delayed the disclosure of critical information about the 
virus after the outbreak. 

Time will uncover further evidence on the timeline bet- 
ween patient zero and the notification about the emergence 
of this new and dangerous sickness. The conclusion is that 
the likely destruction of evidence and the initial silence on 
the potential risks ofthe Sars-Cov2 virus caused the geome- 
tric expansion of the virus, which resulted in a pandemic. 

Nevertheless, not only were the origins ofthe pandemic 
concealed, nor was the office of the WHO in China solely 
to blame; this kind of cover-up practice reigned during the 
whole development of the pandemic. 

Brazil can also be considered an example ofthe conceal- 
ment of critical information. On Friday, June 5, the Brazilian 
Board of Health took its website http://covid.saude.gov.br 
down, where they had provided information and statistics 
on the virus. Amid public pressure to reopen the site, it was 
put back online the next day, but omitting historical data 
and only displaying daily new cases. The Supreme Court 
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took this for a clear manipulation of public data, typical of 
authoritarian regimes and quipped: “this trick will not ab- 
solve the government from an eventual genocide”. Thanks 
to this, the historical data on the impact ofthe virus in Brazil 
was published again, which later became the second country 
with the most infections in the world, after the USA. 

Another case oftampering with information happened 
in Chile when the Health Minister announced on April 7, 
2020: “We have 898 patients who are no longer at risk of 
infecting others, and we regard them as fully recovered. 
These are the people who were diagnosed 14 days ago or 
who have unfortunately died” °° By euphemizing “deceased” 
with “no longer at risk of infecting others”, he had turned 
the dead into recovered patients. Days later, the Minister 
would leave his post by presidential request. 


Structural factors 


Moving on “upstream’ we encounter the structural 
factors, which originate in policies or powers that are beyond 
the States and have impact on a global scale. 


25 Londoño, E. (2020, 08 June) Brasil retiene las estadísticas del 
coronavirus y se desata la furia. The New York Times. June 2020 https:// 
www.nytimes.com/es/2020/06/08/espanol/america- latina/brasil-cifras- 
coronavirus.html 

26 La Vanguardia. April 4, 2020. Chile contabiliza a los muertos como 
recuperados porque ya no pueden contagiar. June 2020 : https:// 
www.lavanguardia.com/internacional/20200413/48469884428/ chile- 


contabiliza-muertos-recuperados-no-contagiar-coronavirus.html 
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Aswe described above, the world population multiplied 
by 1.5 in the last 60 years, the population on our planet is 
now approaching 7.6 billion. These facts could lead us to 
believe that growth is the problem. However, this biological 
acceleration proves the opposite, meaning that it is a display 
of the power and capacity of our species to grow and coexist, 
and of our planets capacity to be our host. 

Growth is not necessarily a problem in itself. Claiming 
that population growth is the problem is like saying that the 
increase in nuclear reactors around the world (over 400) is 
the problem that causes accidents in the nuclear industry. Or 
that the collision of airplanes is the product of an increase 
in air travel. 

In order to avoid this reductionism, we need first to 
look into the reasons for that growth and the ways in which 
it happens. We should ask ourselves: why are there more 
nuclear power stations? Why does air travel increase? Does 
it happen efficiently and safely? After answering these ques- 
tions, it would be fitting to analyze whether the problem is 
growth or whether we should start looking elsewhere. 

Generally, growth proves the efficiency and safety of 
a system. Growth takes place because there is potential for 
growth. The planet and the world economies prove that they 
have the capacity to shelter us and keep growing. 

Now when there is an accident like the Sars-Cov2 
pandemic, and we discover how vulnerable the access to 
healthcare systems is, its fragility both in developed and 
developing countries, the overcrowded cities, the countries 
that are incapable of responding to the emergency, and the 
promiscuity between animals and humans, then we have to 
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look for the structural factors or conditions that lay deeper 
underneath the latent factors. 

There are two structural factors we would propose to 
analyze: the catastrophic inequality in the distribution of 
wealth and resources, on the one hand, and the degradation 
of our ecosystem, on the other. 

Concerning the former, it is evident that there are 
enough resources and wealth to do away with poverty, 
the underfunding of healthcare services, the overcrow- 
ding of cities, the promiscuity between humans and 
animals, etc. The evidence of this inequality is quite 
clear: 10% of the world population owns 86% of the 
available capital. About 1% owns 46% of that capital and 
50% of the world population have nothing, roughly 0% 
(Badiou, 2016, p. 38) 

Updated figures provided by OXFAM in 2019 tell us 
that the richest 2,153 people have now more money than 
the poorest 4.6 billion. 

Some data also confirms that inequality in the dis- 
tribution of resources has increased over time because of 
deeply ingrained policies that deal with the distribution of 
resources, which perpetuate the inequality. 

Focusing on the growth of population without 
analyzing the distribution of resources and wealth leads us 
to believe that the longevity our species has reached or its 
capacity to reproduce are to blame. Quoting Costa (2020): 
“Because, in effect, it is not only about the volume of the 
species. There is a more delicate aggravating factor from the 
standpoint of the politics of the living, which is the dramatic 
inequality in the distribution of resources, an inequality that 
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has only grown more pronounced at precisely the same time 
that the growth in population escalated”. 

The problem is not the exponential growth of the po- 
pulation, but the exponential growth of the inequality in the 
distribution of wealth and resources. “This is a key point: 
it is not as much about being ‘too many’ -it is true that we 
are, and that that entails powerful global challenges, mainly 
because the urbanization process has increased in parallel, 
and not always in adequate circumstances-. But the problem 
is that the existing wealth, and even the wealth generated 
year by year, is too badly distributed and not fortuitously, 
but deliberately. That is one of the main reasons for which 
we are not being able to construct a viable support, on a 
global scale, for the risk entailed by living in our time” 
(Costa, 2020). 

Asa matter of fact, growth entails powerful challenges, 
and the history of our species shows that we were able to 
face those challenges many times. Ever since the first in- 
dustrial revolution turned factories into the possibility of 
causing accidents; up to the development of nuclear power 
stations producing on average between 6,000 and 8,000 
MW, while having the potential ofwiping out entire cities, 
human beings developed -through risk management- de- 
fense strategies and barriers that prevented uncontrolled 
releases of energy, and because of that, industry managed 
to grow. 

Here is the challenge: developing a system for the 
production and distribution of wealth that precludes the 
existence ofthis catastrophic inequality and the destruction 
of the ecosystem. 
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Risk management and the analysis of normal accidents 
like the Sars-Cov2 pandemic enable us to accept the cha- 
llenge of growing and to benefit from the lessons learned. 

When talking about resources we are not referring 
exclusively to financial or economic resources, but also to 
our planet's natural resources, which are not only distribu- 
ted unequally, but also destroyed, like some resources that 
are vital for life, leading to the loss of forests, the melting 
of glaciers, the hole in the ozone layer, the greenhouse 
effect, etc. 

The Paris Agreement, signed in 2015 at the COP21 
conference on climate change, whose aim was to limit 
global warming to 2 degrees Celsius compared to pre- 
industrial levels, has failed. The USA, accounting for the 
highest carbon dioxide (CO,) emissions, withdrew from 
the Agreement in 2018 by Donald Trump’s presidential 
decision. Currently, China is the country producing the 
most CO, emissions. 

A report issued by the WHO in October 2012 showed 
overwhelming data on the way human productive activity 
affected the planet.” Additionally, the World Bank informed 
that climate change favors the development of plagues and 
cyclones in usually dry areas of the planet, and that these 
changes could throw another 100 million people into pover- 
ty by 2030, and a further 143 million by 2050. This poverty 
will certainly not be evenly distributed around the world. 


27 May 2020: https://www.who.int/features/factfiles/climate_ 
change/es/ 
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As usual, it will keep concentrating in Latin America, South 
Asia and sub-Saharan Africa.” 

Poverty is another condition for promiscuity between 
two organisms that should normally not be in contact. Costa 
(2020) rightfully suggests that “Zoonoses are associated to 
the fact that human populations establish close relations 
to wild animals that had not until then been part of daily 
cohabitation, be it as companions or part oftheir diets. Even 
if there are millions of viruses that reside on animals that 
we would never detect when their ecosystems are intact, 
when we invade and destroy their virgin environments, that 
‘environmental disruption by humans [is a] releaser of epi- 
demics, says Quammen (Quammen, 2013)” (Costa, 2020) 

And Costa carries on: “But it is not only about disrup- 
ting the ecological balance. Along with that, we offer our 
own bodies as an alternate habitat for the viruses, which 
greatly benefit from this jump: adapting to our biological 
features, they conquer the most abundant and mobile animal 
host. A host that, additionally, is a voracious carnivore and 
many times does not conceive ofa better feeding alternative 
than incorporating new animals to its diet”. The global po- 
licies that open up the possibility for the destruction of the 
environmental tissue that cause the emergence, mutation 
and propagation of a new viral strain are clear. 

As we discussed above, the spread of new diseases 
among humans is nearly always the result of what is called 


28 May 2020: https://www.bancomundial.org/es/topic/ 
climatechange/overview 
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“zoonotic transfer’, the transmission of disease from animals 
to humans. 

If animals and people are pushed out of degraded 
ecosystems into others that are not prepared to accommo- 
date them, new wild strains may arise, and the spillover is 
encouraged by the proximity and regular contact between 
animals and humans, which pushes the disease to evolve. 
When that interface between humans and animals changes, 
so do the conditions in which the diseases evolve. 

The degradation of natural environments is the struc- 
tural factor that provides the ideal medium for the growth 
of increasingly devastating plagues, which disseminate, 
transform and undergo zoonotic leaps, which are vectorized 
by air travel. 

The interactive complexity of human and animal 
health and the ecosystems causes epidemics and pande- 
mics. Diseases like the bird flu, rabies, Rift Valley Fever or 
brucellosis represent great dangers to our species, and it is 
imperative that we manage the risks they entail. Five new 
diseases emerge every year, three of which are of animal 
origin and are essentially transmitted from person to person 
or have an identified animal reservoir, such as Sars-Cov-2. 

Climate change, the destruction of natural environ- 
ments and promiscuity between humans and animals make 
it all the more likely for pathogens to colonize new territories 
and evolve into new forms. 


Final thoughts 


Based on the preliminary analysis of the Sars-Cov-2 
pandemic developed above, we attempt to show that the 
theoretical framework developed by Charles Perrow based 
on the category ofthe “normal or systemic accident” is very 
useful to comprehend this kind of phenomenon, proving its 
validity for the in-depth exploration of the current pandemic 
and for obtaining accurate information that may enable us 
to face similar catastrophic events or prevent them from 
happening in the future. 

We understand that this attempt of examining latent, 
structural and triggering factors that caused the pandemic 
may be the starting point for a deeper interdisciplinary 
investigation about the origin and development of this 
type of extremely complex event, which will enable us to 
establish a concrete course of action for each factor based 
on the “lessons learned” from risk management methods, 
in order to make it less likely for new accidents to occur. 
These would be the first steps in the propaedeutic of the 
morning after. 

The present is of course a peculiar moment to meditate 
when responding to the emergency is a priority. However, 
the ability to reflect during the course of an accident enables 
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us to immerse ourselves completely in our subject, even ta- 
king into account the methodological limitations that stem 
from the unquestionable -and equally unavoidable- lack 
and opacity ofthe necessary data to validate the applicability 
of the framework proposed herein. 

Analyzing the accident while it is happening is like 
thinking through the noise, but that should not keep us 
from thinking. 

To achieve a more extensive and solid investigation, 
it will be necessary to consider the interactions of virus 
and the industry of air travel that gained wide notoriety 
after this accident as the necessary condition for reaching 
pandemic status. 

Before the current pandemic, this interaction was not 
perceived as a potentially critical element. However, after 
this accident, the virus-air travel interaction is no longer 
unexpected and is now considered another latent factor. In 
the aviation industry, this was proven by the implementation 
of technology, regulatory procedures and training to deal 
with pandemic risk. 

As far as the tight coupling is concerned, it seems it 
could only be stopped with a powerful retroviral or a vac- 
cine. Even though this would be the immediate solution, it 
would not be a systemic solution. 

The vaccine will paradoxically reinforce the structural 
factors and will lead us to believe that we have arrived to 
the final solution. To think that a vaccine against the Sars- 
Cov-2 virus is going to end the pandemic is one possibility, 
but the vaccine will do nothing about the structural and 
latent factors for a next normal accident. 
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Let us refer once again to the text that challenged us and 
gave rise to our preliminary work: “Because, even if the hy- 
potheses that circulated in the last few weeks about this new 
coronavirus not being the result of a zoonotic disease were 
true, but instead the deliberate or haphazard invention of a 
laboratory that jumped to the outside world, the diagnosis 
would be the same: the combination between the volume of 
the species, the scientific-technic-industrial developments 
that we have set in motion, and the extremely powerful in- 
equality that organizes our exchanges put the entire planet 
in an immensely vulnerable situation. This is why a global 
risk management politics through cooperation, leaving 
aside any interpretation of the ‘survival of the fittest; turns 
out to be the only ‘vital politics, or affirmative biopolitics, 
we could consider reasonable”. (Costa, 2020) 

Those of us who specialize in risk management know 
that the best way to reduce the prospect of another normal 
or systemic accident is to act on the root causes, that is why 
a global policy of risk management that acts primarily on the 
structural and latent factors is necessary. 

The results of a multidisciplinary investigation into the 
risks associated to the origin and development of this type 
of global pandemics will become essential information to 
modify policies or design defenses that will quickly lift us 
from our current state of vulnerability. The need to under- 
take such an investigation seems evident, which would only 
help us benefit from what we learned during the systemic 
accident we are going through if we exert methodological 
rigor, both from our successes and failures. Otherwise, this 
type of systemic accident might become deeply ingrained 


in our future. The conditions for pandemics to keep coming 
up and developing are given. 

Accidents are signals we are receiving from the future. 
Perhaps our civilization has received signs in recent days 
from a world distant in time, whose inhabitants we have 
exposed -through the technocene- and who are sending us 
a message urging us to take action. These signs could pro- 
bably come from our own civilization or from another. But 
regardless of who the transmitter and what the hypothesis 
on the origin of the accident are (the Wuhan market or the 
laboratory), they are unequivocal. 
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